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and precision of the instrument used to measure water activity. Checks
on each batch of product prepared are indicated. Microbiological criteria
are not applicable.

References

FDA (Food and Drug Administration)

1983      Thermally processed low-acid foods packaged in hermetically sealed containers. Gen-
eral provisions. Definitions. Code of Federal Regulations CFR 21 113.3.

M. CEREALS AND CEREAL PRODUCTS

Raw cereal grains include wheat, corn, oats, rye, rice, barley, and
millet. When processed into flours, meals, flakes, grits, etc., they serve
as the basic materials in bakery items, breakfast foods, dry mixes, pastas,
and refrigerated doughs. They also are used as ingredients in foods such
as canned goods, confectioneries, meat products, and baby foods (APHA,
1976). Soybeans, which are pulses, are included in this section because
many soy products are similar to those produced from cereals.

Sensitivity of Products Relative to Safety and Quality
Grains and Milled Grain Products

Under normal growing and harvesting conditions, cereal grains are
exposed to a wide variety of microorganisms indigenous to the environ-
ment (APHA, 1976; Hesseltine et al., 1978; ICMSF, 1980; Swain et al,
1981). The types and numbers are related to:

1.   soil type and species of plant

2.  environmental conditions during growth, harvest, transport, and stor-
age

3.   grain quality

4.  extent of contamination from man, animals, equipment surfaces,
and storage facilities

5.   abusive handling such as permitting water uptake with subsequent
microbial growth

Grains normally contain bacterial populations of about 106/g. A wide
variety of species are present, including sporeformers, lactic acid bacteria,
pseudomonads, and coliforms (Rogers et al., 1915; APHA, 1976; ICMSF,
1980). These microorganisms are usually of little concern because their
growth is prevented by the low water activity of the unprocessed grain.